Fluorophore-labeled nanocapsules displaying IgG Fc-binding domains for the simultaneous detection of multiple antigens.
Simultaneous detection of multiple antigens by conventional immunological methods has been limited by the source of primary antibodies. Each antibody should be derived from a different host species (or subclass of immunoglobulin (Ig)) for suppressing the cross-reactions of secondary antibodies. Here we describe an innovative method for simultaneous, rapid, and sensitive detection of multiple antigens using ∼30-nm bio-nanocapsules (BNCs) displaying IgG Fc-binding Z domains derived from Staphylococcus aureus protein A (ZZ-BNC). When Cy2-labeled ZZ-BNC (Cy2-ZZ-BNC) was used instead of Cy2-labeled secondary antibody in western blot analysis, both sensitivity and signal intensity were significantly increased. The complex of Cy5-ZZ-BNC and mouse IgG2a (which shows moderate affinity to the Z domain) was not dissociated, even in the presence of 8-fold excess of free mouse IgG2a. In addition, crosslinking with BS(3) (bis-sulfosuccinimidyl suberate) efficiently stabilized the interaction. The ZZ-BNCs labeled with various Cy dyes facilitated the simultaneous detection of multiple antigens using primary antibodies derived from the same host species, by western blot analysis, immunocytochemistry and flow cytometry, which could expand the possibility of bio-imaging probes in various immunofluorescence techniques.